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- G ox On Tuesday, April 18, at 4 p.m. in Berkner Hall, BNL's RHIC benefactors, led by
- Renaissance Technologies’ Jim Simons, will be feted at a Lab-wide celebration and re- s
o S el ception, hosted by Lab Director Praveen Chaudhari. Speakers, in order of the agenda, will m

include Stony Brook University President Shirley Strum Kenny, Deputy Director of DOE’s  Fa&
Office of Science James Decker, Nobel Prize-winning physicist Frank Wilczek, and U.S.

Representative Tim Bishop. A reception will follow in Berkner Hall lobby. All are welcome. ! : 3
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Cerium Oxide Nanotubes Get Noticed

hemists and materials scientists

often study “nanotubes” — capsule-
shaped molecules only a few billionths
of a meter (nanometers) in width. In
nanotube form, many materials take on
useful, unique properties, such as physi-
cal strength and excellent conductivity.
Carbon nanotubes are the most widely
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investigated variety. Now, in pioneering
research, scientists at BNL have created
and investigated the properties of nano-
tubes made of a different, yet equally
interesting material: cerium oxide.
“Cerium oxide nanotubes have po-
tential applications as catalysts in vehicle
emission-control systems and even fuel
cells,” says Wei-Qiang Han of BNL's Cen-
ter for Functional Nanomaterials, the lead
scientist involved in the work. “But until
very recently, they haven’t been studied.”
Funded by the Office of Basic Energy

Sciences within DOE’s Office of Science,
Han and his colleagues are in the midst
of research into the structure and prop-
erties of cerium oxide nanotubes. As
part of this, they have devised a method
to synthesize cerium oxide nanotubes of
high quality. First, they allow the com-
pounds cerium nitrate and ammonia
hydroxide to chemically react. Ini-
tially, this reaction forms “one-di-
mensional” nanostructures, such
as rods and sheets, made of the
intermediate product cerium hy-
droxide. The intermediate product
is then quickly cooled to zero de-
grees Celsius, which freezes those
structures into place. By letting
the chemical reaction proceed
over a long period of time, a pro-
cess called “aging,” the hydrogen
is eventually removed from the
intermediate product and a large
quantity of the desired end prod-
uct — cerium oxide nanotubes
— is formed.

Han explained this synthesis
method at the American Chemi-
cal Society National Meeting in
Atlanta, Georgia, in late March.
During his talk, he also discussed
his group’s recent study — how
cerium oxide nanotubes release
oxygen ions when immersed in
a low-oxygen environment, a
process that is critical to the nano-
tubes’ effectiveness as catalysts. To
do this, the researchers have used
several techniques. These include
“transmission electron microscopy,” a
very powerful imaging technique, and
two x-ray techniques, which they per-
formed at BNL's National Synchrotron
Light Source.

“We're interested in studying oxygen-
atom vacancies in cerium oxide nano-
tubes because, when combined with their
other surface features, these vacancies
may make them more functional and ef-
fective in the applications mentioned,”
Han said. — Laura Mgrdichian
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414th Brookhaven Lecture

Gender, Age in Recovery From Brain Injur

fyou are ayoung man driving

your wife and her parents, be
very careful. If you are in-
volved in a serious car accident,
you and your mother-in-law
are most likely to survive.

This “warning” is one con-
clusion of Anat Biegon’s upcom-
ing 414th Brookhaven Lecture,
entitled “Of Boys and Girls and

disorder, recent head injury tri-
als suggest that both age and sex
affect the likelihood and degree
of recovery from injuries to the
brain. While girls are more likely
to die following a traumatic brain
injury than boys, that result is re-
versed after the age of 50, when
men die twice as often.
Everyone is welcome to join
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New Method for Identifying Microbes

Genomic “tags” quickly catalog species,
Distinguish pathogens from harmless relatives

cientists at BNL’s Biology Department have developed a new, high-

throughput technique for identifying the many species of microorganisms
living in an unknown “microbial community.” The method, described in the
March 2006 issue of Applied Environmental Microbiology, has many applications
— from assessing the microbes present in environmental samples and identi-
fying species useful for cleaning
up contamination to identify-
ing pathogens and distinguish-
ing harmless bacteria from
potential bioterror weapons.
The research was funded by the
Office of Biological & Environ-
mental Research within DOE’s
Office of Science and by BNL’s
Laboratory Directed Research &
Development funds.

“Microbial communities
are enormously diverse and
complex, with hundreds of
species per milliliter of water
or thousands per gram of soil,”
said Daniel (Niels) van der Lelie
of Biology, lead author of the
study. “Elucidating this com-
plexity is essential if we want
to fully understand the roles
microbes play in global cycles,
make use of their enormous
metabolic capabilities, or easily
identify potential threats to hu-
man health.”

Growing cultures of mi-
crobes to identify species is
slow and error-prone as the
culture conditions often screen out important members of the community.
Sequencing entire genomes, while highly specific and informative, would be
too labor-intensive and costly. So scientists have been searching for ways to
identify key segments of genetic code that are short enough to be sequenced
rapidly and can readily distinguish among species.

The BNL team — van der Lelie, Celine Lesaulnier, Sean McCorkle, Safiyh
Taghavi and John Dunn — has developed just such a technique, which they
call “single point genome signature tagging.” Using enzymes that recognize
specific sequences in the genetic code, they chop the microbial genomes into
small segments that contain identifier genes common to all microbial species,
plus enough unique genetic information to tell the microbes apart.

For tag sequences that cannot be matched to an already sequenced bacte-
rial genome (of which there are only a couple of hundred), the scientists can
use the tag as a primer to sequence the entire attached ribosomal gene. This
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gene is about 1,400 genetic-

code-letters long, so this is a
more time-consuming and
expensive task. But since
ribosomal genes have been
sequenced and cataloged
from more than 100,000
bacterial species, this “ribo-
typing” technique makes
use of a vast database for
comparison.

“If there’s still no match,”
said van der Lelie, “then
the tag probably identifies a

Bumps on the Head.” Joanna

Biegon on April 19 at 4 p.m.

brand new species, which is

in Berkner Hall to learn more also very interesting!”

Fowler of the Chemistry Depart-

ment, Director of BNL’s Trans-
lational Neuroimaging Center,
will introduce the lecturer.
Biegon, a senior medical
scientist in the Medical Depart-
ment, will detail how research
has refined scientists’ view of
gender differences in the preva-
lence and outcome of diseases
affecting the brain. Although it
has been well documented that
gender affects the prevalence of
disorders such as depression and
Attention deficit-hyperactivity

about this exciting new field
of research and what it has
revealed about the roles of age
and gender in repairing brain
injuries. The lecture is free and
open to the public. Visitors to
the Lab of 16 and over must
carry a photo I.D.

Anat Biegon joined BNL in
April 2003. Previously, her re-
search had been conducted at
institutions that included Law-
rence Berkeley National Labo-
ratory, New York University,
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and Rockefeller University. She
had earned her Ph.D degree in
neurobiology at the Weizmann
Institute of Science In Israel.
Her research focuses on using
imaging tools to study the ef-
fect of hormonal environment
on brain structure and func-

applications for identifying
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(continued on page 2)

tion in health and disease.
Refreshments will be offered
before and after the lecture.
Those who wish to join the lec-
turer for dinner at a restaurant
off site after the talk may con-
tact Maria Apelskog, Ext. 3715.
— Kay Cordtz
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